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Introduction
 Chinese HTR-10 is the only active and latest reincarnation of 

PBRs.

 Currently under IAEA safeguards but no final approaches.

 Implementation for the spent fuel and discharge pathways 
considered.

 Important for HTR-10 and others for export purpose.

 DOE ASA-100 proposed  Need reliable calculation of the 
composition of fuel pebbles.
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LANL Task
A technical working group formed in 2007 between NNSA and 
CAEA

To develop a reliable fuel depletion method for HTR-10 based on 
MCNPX

To analyze the isotopic inventory and radiation source terms of the 
HTR-10 spent fuel
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Views of HTR-10
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Actinides inventory
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Spontaneous fission neutron signatures 
of LWR and HTR-10 Spent Fuels
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Gamma Activity ratios of Eu-154/Cs-137 
and Cs-134/Cs-137
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Mass inventory of fissile isotopes in a 
fully burnt HTR-10 spent pebble
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One IAEA Criterion: Pu-238 accumulation not less than 0.8%  safeguards can 
not be terminated

Between 118,877 and 192,526 pebbles are needed to accumulate 8 kg Pu
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Self-protecting feature of HTR-10 spent fuel
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Conclusion
 Established a fuel depletion methodology and 

demonstrated its safeguards application

 Proliferation resistant at high discharge burnup (~80 
GWD/MtHM)
• Unfavorable isotopics, high number of pebbles needed, 

harder to reprocess pebbles

 SF should remain under safeguards comparable to 
that of LWR

 Diversion scenarios not considered, but can be 
performed
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